Abstract. Effective medium approach has been extended to describe the temperature dependent hopping charge carrier mobility at arbitrary electric fields in the large carrier density transport regime. Our calculations are based on taking into account the spatial energy correlations in organic materials with Gaussian disorder. The theory is applied to describe recent experimental measurements of the electron transport properties in a C 60 -based OFET for different lateral electric fields DS F . Since this model is not limited to zero-field mobility, it allows a more accurate evaluation of important material parameters from experimental data measured at a given electric field. The shift of the Meyer-Neldel energy MN E upon applied lateral electric field DS F and the Gill energy G E upon gate voltage G V in an OFET is shown to be a consequence of the spatial energy correlation effects in the organic semiconductor film. We showed that both the Meyer-Neldel and Gill energies can be used for estimating the width of the Gaussian density-of-states distribution.
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General considerations
We consider an energetically disordered organic system and calculate in the framework of the effective medium approach (EMA) the effective hopping mobility at arbitrary electrical field and arbitrary carrier concentration in large temperature range.
2 It was used:
1) The Miller-Abrahams model for jump rates;
2) The average hopping transition time approach;
3) The effective transport energy approach. 
General expression
where
Here:
 e W are the effective jump rates along-, and opposite-to the electric field
 is the Fermi level, which dependences on the charge carrier concentration n ;  is the width of the Gaussian DOS; t  is the effective transport energy;
, N is the site concentration; b is the localization radius of the charged site; 0  and 0 W are coefficients.
Spatial energy correlations
For accounting the energy correlation effects the parameters  and f must be substituted by c  and y f c , respectively, 
Field dependence of FET mobility
Here q is a parameter to be described below.
In line to that, the Gill-temperature 2 T tends to decrease with increasing carrier concentration 
It should be pointed out that the above calculated dependences for 1 T and 2 T are only relevant to the range of electric fields where the Poole-Frenkel-type field dependence holds.
The results of the above calculated charge carrier mobility in the high-carrierconcentration limit can be used to estimate the energetic disorder parameter  from experimental data basically by two different methods:
1) The experimentally measured MN-temperature 1 T (
) at a given electric field F (within the field interval where a PF-type dependence is obeyed) is inserted into Eq. (2). It results in a quadratic equation to calculate the parameter  .
The solution reads
2) The experimentally measured 
To use Eq.(5) one has, however, to know the effective carrier concentration in a thin conductive channel of an OFET, which demonstrates a highly non-uniform distribution -strongly decreasing from the semiconductor/insulator interface into the bulk.
Thus, the first of the above-mentioned methods seems to be more appropriate for estimating the disorder parameter  from experimental data. A big advantage of the present theoretical model is that it does not require an extrapolation of experimental data to zero electric field. It allows fitting of experimental data, obtained at a given (not too low) electric fields, in order to evaluate material parameters of organic semiconductors.
Comparison with experiment and discussion
The effects observed in Figure 3 
Conclusion.
An analytical EMA theory was formulated to describe the effect of electric field on the charge carrier mobility at high carrier concentrations in disordered organic semiconductors at large carrier concentrations with accounting for energy correlation effects. The EMA theory predicts that the Meyer-Neldel temperature ( 1 T ) and Gill temperature ( 2 T ) are not constant but depend on the electric field and carrier concentration, respectively; and this found to be a consequence of spatial energy correlations in organic disordered materials. We show that both above temperatures can be used for estimating the energy disorder parameter -the width of the DOS distribution. The present model allows more accurate evaluation of important material parameters from experimental data measured at arbitrary electric field without extrapolation of experimental data to the zero-electric field.
